Acerola is a fruit with a high nutritional value, not only due to its vitamin C content, but also to β-carotene and anthocyanins. The aim of this work was to evaluate the quality and the total antioxidant activity in fruits of six commercial acerola clones. Fruits were analyzed for total soluble solids (TSS), soluble sugars, total titrable acidity (TTA), pH, vitamin C, anthocyanins, yellow flavonoids, total carotenoids, total extractable polyphenols and total antioxidant activity by the DPPH, ABTS and FRAP methods. The 'II 47/1' clone had the highest vitamin C and anthocyanin contents among all the clones tested. Acerola fruits, evaluated by the DPPH method, had an average EC 50 of 697.1, with the clone II 47/1 having the highest value (461.5 g/g pulp). For the ABTS method, fruits from 'Cereja' and 'II47/1' had the highest values with 158.7 and 138.3 µM Trolox/g pulp, respectively. There was a significant difference among samples. For the FRAP method, the clone 'Sertaneja' showed the highest value of 306.9 µM Fe 2 SO 4 /g pulp.
INTRODUCTION
The acerola (Malpighia emarginata D.C) contains high vitamin C, and its production and research has recently became active. Acerola is considered one of the highest sources of vitamin C (Alves et al., 1999) . Recently, it was also reported that other antioxidants are present. These new findings increased the consumer's interest, which can create new usage of this crop. In Brazil, there is a great interest in developing varieties adapted to local soil and weather conditions since the 1980s. Different methods have been employed to evaluate in vitro antioxidant activity (AA) in order to select substances or mixtures which have potential to be used as preventives of chronic and degenerative diseases. The DPPH method is based on the color fading of a solution and on electron transfer from an antioxidant to an oxidant. The ABTS method, along with DPPH, is one of the most commonly used antioxidant assays, and both have excellent stability. The ABTS radical has to generate through an enzymatic or electrochemical reaction and can measure AA of hydrophilic and lipophilic compounds. The FRAP is an easy and reproducible assay for evaluating the plasma AA, AA of food and beverage extracts, or even of pure compounds present in a diet (Huang et al., 2005) . In this study, the quality, bioactive compound contents, and AA of fruits from six commercial acerola clones were evaluated.
MATERIALS AND METHODS
Acerola clones used were: 'Apodi' (BRS 235), 'Cereja' (BRS 236), 'Frutacor' (BRS 238), 'Roxinha' (BRS 237), 'Sertaneja' (BRS 152) and a test clone 'II47/1'. Fruits were produced from Limoeiro do Norte, Ceará, Brazil and harvested at the commercial maturity stage (red ripe). The fruits were stored at -80ºC until analysis.
Quality and Bioactive Compound Analysis
Total soluble solids (TSS) (AOAC, 1992) , soluble sugars (Yemn and Willis, 1954) , titrable acidity (TA) (IAL, 1985) , pH (AOAC, 1992) , TSS/TA, vitamin C (Strohecker and Henning, 1967) , total anthocyanins, yellow flavonoids (Francis, 1982) , total carotenoids (Higby, 1962) , and total extractable polyphenols (TEP) (Larrauri et al., 1996) were measured.
Antioxidant Activity Assays
Supernatants containing TEP were used to determine the antioxidant activity of acerola pulp extracts by the following methods.
DPPH method -The free radical-scavenging activity of fruits was measured using the method described by Brand-Williams et al. (1995) with some modifications. The 0.06 mM solution of DPPH was prepared in 100 ml methanol. An aliquot of 100 µl of fruit extract was added to 3.9 ml of the DPPH solution. The decrease in absorbance at 515 nm measured 0, 1, 5 and then every 10 min until the reaction reached a plateau. The decreased absorbance of the remaining DPPH at the steady-state was calculated as g fruit pulp/g DPPH. The AA was calculated as the equivalent concentration of antioxidant needed to reduce the original amount of radical by 50% (EC 50 ).
ABTS method -The procedure was based on a method developed by Miller et al. (1993) with some modifications. ABTS was generated by reacting ABTS (7 mM) with potassium persulfate (140 mM). The solution was diluted in ethanol to obtain an absorbance of 0.70 ± 0.02. An aliquot of 30 µl of an antioxidant (Trolox) or fruit extract was added to 3 ml ABTS solution. The changes in absorbance at 734 nm were recorded at 2 and 6 min after mixing and until the absorbance reached a plateau. The results were expressed as µM Trolox/g fruit pulp.
FRAP method -The AA was estimated according to the procedure described by Benzie and Strain (1996) with some modifications. Briefly, 2.7 ml of FRAP reagent, prepared freshly and warmed at 37°C, was mixed with 90 µl of fruit extract and 270 µl of distilled water. Absorbance at 595 nm was measured with reference to a blank containing FRAP reagent, at 0 and then every 30 min until the reaction reached a plateau (Pulido et al., 2000) . Aqueous solutions of known Fe (II) concentrations, 100-1500 µM (Fe 2 SO 4 ), were used for calibration and the results were expressed as µM Fe 2 SO 4 /g fruit pulp.
Experimental Designs and Statistical Analyses
This work was conducted in a completely randomized design with six clones as treatments and three repetitions. The data were subject to ANOVA and means were separated by the Tukey's test with significance of 5% (Banzatto and Kronka, 1992) .
RESULTS AND DISCUSSION
The quality results (Table 1) are similar or slightly higher than that reported in the literature (Alves et al., 1999) . There was a significant difference among fruits in TSS, with the highest values of 8.57 and 9.0 o Brix for the clones 'Cereja' and 'II47/1', respectively. The pH values were within a range from 3.02 to 3.25. The clones 'Cereja' and 'Sertaneja' showed the lowest pH values and TA ranged from 1.19 to 1.65%.
The bioactive compounds and AA results are shown in Table 1 and 2. The vitamin C content ranged from 1037.54 to 1578.74 mg/100g, with a mean of 1304.89 mg/100g. The anthocyanin content was highest in the clone 'II47/1' (34.55 mg/100g). Yellow flavonoids and total carotenoids in the 'Cereja' clone were 13.44 and 3.06 mg/100g, respectively. The TEP content ranged from 451.00 to 1104.79 mg of gallic acid/100g in 'Frutacor' and 'II47/1' clones, respectively.
The 'II47/1' was evaluated as the best clone due to its high vitamin C, anthocyanin and TEP content. Acerola fruits showed an average EC 50 of 615.9, with the clone 'II47/1' having the highest (461.5 g pulp/g DPPH). The clones 'Cereja' and 'II47/1' showed the highest ABTS values of 158.7 and 138.3 µM Trolox/g pulp, respectively. There were also significant differences in the ABTS among clones. The clone 'Sertaneja' had highest FRAP value, 306.9 µM Fe 2 SO 4 /g pulp.
The results for AA were related to extract concentration used (Robards et al., 1999) . In this study, we used freeze dried material at a 2 g/L concentration.
CONCLUSIONS
Regarding the quality of the acerola 'II47/1' clone, it had higher values of TA, TSS, soluble sugars, vitamin C, anthocyanins and TEP. The clones that had the most AA were 'II47/1' and 'Cereja'. The first one is a good source of vitamin C, total anthocyanins and TEP. And the second one is a good source of vitamin C and TEP, but principally, total carotenoids and yellow flavonoids. Tables   Table 1. Total soluble solids (TSS -ºBrix), soluble sugar (SS -%), total titrable acidity (TTA -%), pH, TSS/TTA, total anthocyanins (TA -mg/100 g), yellow flavonoids (YF -mg/100 g) and total carotenoids (TC -mg/100 g) in fruits of different acerola clones.
Means with different letters are significantly different according to Tukey's test (P < 0.05). 
